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A ptjer-vector nmKhijie mciu<i^ a host processor artef a hBf&m&d plp^m ^cc&\^mor Ih^ host 
pi^essor execiites a j>rogr»m. and, m yespon&e to the pro^j^m, generates l^st data, and th« 
pipeline accsterator generates pSpieltne data from the host <Jata. Aiiematlvefy. pipelme accefers^f 
g«»rt<5rates the pspoJ;rHs> cJat^t, ancl the hcst pjT^cossor genormes the host rfsta from dstei. 

Beoays« th© peer-veetor :mac:h:fn^' mckidss both b proc^ssof asid a pipeline accelerator, it can cfte-rt 
prc'csss data more efficie^nt^y than a machjn:^^ t^ai ^ncst^d^s only pfocossofs or ortsy aD:;ei$ra£ofs, For 
^^xa^l•)pJe, orte can design the pesr-voctor machir>«> so that fJie host processor performs dec^siorj- 
making and ncn-rrtathO:rj^aticall:y inten^ivo opoi^tiom and the acc^ierBior poiibrrns non-docssfo^ri- 
making and mathefnatJC-aliy fnte;n;sive operatjons.; By shiftiri;9 ttte math^ematicaiiy fr?isnsive oparayons 
to the eoceferator, the peer-vector machine often can. for a given dod« frequency, pfocests dsAst at a 
spsjed that surpasses Jhe speed at\s*Mch s processor-only machirre can pToc:c«ss ttie data. 
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{37} Abstract: 

A peer-^vector machine includes a host processor md 
a hardwired pipeime acceSeraior; The host pfoccssor 
execuies a program, and. in response to the program^ 
generates host data, and the plpeilne accelerator generates 
pipeline data from the host data. Alternatively, the 
pjpeUne acceJerator generates the pipeline ds^ta* and 
the host processor generates the host data from 
th^ plp$!in<^ d^^ta. Because the peer-v^^ctor machtn<^ 
h>cJudes both a processor and a pjpellne accelerator, 
it car) often process dau^ more efficiently than 
a machrne that includes only processors or only 
accelerators, for example, one can design the peer-vector 
machine so that the host processor performs decision- 
making and nQn-rnathernaticayy jnienslve opefatlons 
arsd the accelerator performs non--decision-making and 
mathematlcafly lmen§jve operatlons> ^ shifting the 
mathen^atkaily Intensive operations to the accelerator, the 
peer-^vector machine often can, for a given clock frequency, 
process data at a speed that surpasses the speed at which a 
processor-only niachirfe can process the data. 
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«^S€ ^#s|?«'>l*lt^ m/Hi^::- M4. ^Et. 4«miilB| Silis g|4^x»Si^(7Q)Jr #71 7|-#7]<44)^I 

X^^j v:|..|a <jj/g;5:;- 7|^:r-i- ^S^^^SH::- fl^l^'i S^.t-l: ^^I fH-f. *1:^II4^::- '>1# .Si^t" A|-#8l-.i 7>4j.7U44)^l 

■t^fi §^/BiN 4-4 t -314, ^^ieS #'>!(62)^>i rtii- s- ah^k^h 47] ':*! 4(40)*| ssioi&M :4i;|4 
fe- #^|- 71-4 4(44)1 4^=it4- 't^l 7l-#7|(44) §1 f 4l-:&4#"-f4ll^ 9H <a#t 'IH^I 'IH^^l 

"PROGRAMMABLE CIKC14T AND ROTATED COMPiniNG MACMIME AND METIiOD" -^lO/ 
<>S4,0B7&4 x;i •'g^S|4 Si 4. 

#71 i^iei ■B-^4(62)«-. ■f-7i .>3^o|.~«r&i «f^!(4o)«i ^omm H^\m^ #<j> 4«m4ti 4#7|(<h)« -'.^hiEM 471 

t4- ^. 4P:A(m-^: 7F#7|r! 4 Jcl# «I<514:^-* «4l47q 7|#7K44)ja| 7|%-# cfc35.m 

■T-44 4-4r^-j<M 47| 1:1 #4f 's^NDsi =|I4<-H "PIPEiiNB ACCELERATOR FOR mil>ROVED CO^IPUTING 

ARCHITECTIJRE AND RELATED SYSTEM AND METf«)D-' «| 4 J 0/S83,929A«5 £^1 t^llsi "*! 5^4. 
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<i#?s|.o.sL ^^i^]C4i))-l^ a?-.si^A|(42)sl. 54«me|-t! 7l#7|(44) ?>.a| € iM^mn n^^l^ 

■*l tr^^ ^J-lfS; •'COMl»l!TING MACHINE HAVING fMPSDVED C01\:TPirT'lN<5 

ARCIirrECTljRE AND RELM'ED SYSTEM AND MiniiOD'' t! ^t ^^St'^ -^i K¥684,05aji.'>l »l ir^ si'*! XI 4. 

^f^fSl-^lSi t4. «!tU40)'>1 tl^sl 'i B| ;4#-^i(44)i>! -^K^l^ ?l<>l<>l:?^-i- -t-4:| kR- «|<>|ii|^:: .^-.s^..):;: 

7} A| £]#.:b 'il.siel .,fxJ;i<||(o§||- t^H, 32«|H Bite 64«1m)^l ^l^i €4- 7|#7|C44)ft| ^HH <t M 

't-^l-'l "PIPgLINE ACCELERATOR FOR iMPROVED CDMPUTfMG ARCIirrECTURE AND RELATED 

SYSTEM AND METHOD" ?! ^!U0/683,5;*29J:.'>I o| -H^^ kH S^sT. 

*iel ^t':s!(62)# #«IY^ 'i5«rei vg/HKfe ;fcH.H.~T A? ^gig-ir. •i-M(62):4 ^7] 7^#.:?K44) FiFD 

4t,a.JL iMel-](64)ir t-'l tleisii"]^ wel(4B)<i.^^Bi ^-7] ^&m.^<>) % ! 

mMmm^h b) ^^-tiic^'ii- i-^'i A^m m <>i 

<>]. 1000 '^14 S| ^>]«l*l<a.5fBl 4fAl A!^, £0. «l ^MS ^4|Aixi £1^1(1 04) fc ^f^l ^r^i# 

^1^^ ^.^^i ^.^-I-I .^^Jt.^^^si- ^-^#4. ^-m^ t:|..|&{/i,HiA"T^i:l ^-^J^loi 4^:4&H, ASl 

i^M^R? ^^1 ^y] ^^^^ ^t®>it. &:?^my} KMm^ lE^MK*^!!- Moin, ^mik 45 

(74)*i 4# 1|Ai4#-i- <t-1i#fe -^4^ -^-^^SH-K •^■7| .:«]e|:?|((>4)fe- t!El^|o|:4x «iSi£|(4a)S'-¥-»l t^i ■^llilll -i-^ 

s>^m tiKisii^i^x r^ji^ u|i^si mn^^ y\^n^ -m m^^, 

»^A|.x] sixTi t *.^g.^4K S|.¥-4vU6U Isl/Hl?:- .4'#Al(44)te 41-1 '^^Alxl i>M4S|H ^g^i« ^^-^S^^^ljil 

■H ^i 'i 4? <>i ixv kKI II wil-SR:-- ^a ^l^ii-: 4D^|si T?AA.t, i4| A|.x| i?.j:4 «)| H«IH::- s^r'->l «H4 HSfe "I =->V^-,o 1 v| 

.sif i^,tsi<isx #4-. Sit. '^■71 nnniBim %m^'^\^^ ^mam^m ^oin^ 'i^^^: 

^^A|.A| ^.M^mt4 ^ilo}! Kll^i-Hfe ^-M ti-vl-t "COMPUTING MACHINE HAVING IMPROVED 

COMPimHG ARCHITECTURE AND RELATED SYSTEM AND METHOD" <|] »l 5<r ^ ^*it€ 10/684 >053« 'HI tj| 41 
5^1*1 tl4. 
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15/S&fe ^^f ^i^-^Ua fril.»K5| tl-'^:!. »l ^^It-E- -^^^-l #^(62) 'i! iJ|-«].H.eHi{7<iHi 

site :t7^ t^i^tiS.,^. ^-f il^l 4f#«i^i, f #t t ti4. Nel -B-^jJ 

<62)»ll ftN t f t Bite 4oU?r.ii|<iK74)e| ■?!,?>..!;:. € -i-f «i]te-. a|-tei;K6l)?|- H"! 

«|;?K64)liL4^i^^ A|.xl A;>i-:ss;ssi ^^-4H#^X #^fS>S -^-^i 01^*5^ !^<Am ^/5£te '-l^i^l 7|#:?K44) 

«#te f oliE-t ?|-t-K 

# -gAi^iHAi A|ei~4V^?l 1I:e2:i# !|! H 4^(74) ^te?l- »|^^ Jg^-. x}x>^l i^-«te^gl-<^^:V ^^SaIxi ji-i- .i-xi 

ii- .^4,a|. A|.v| #^'],Se|-<f!(74)i;i^;l S|:£Sl x| #;?l:s::t«i 7A s;folHe|'?lte t'^i -''I .S:-11^S|H1- 

J- A|#x:i o^li- t^>|, v.|.xlx| JS.M.^m^1 4«]^teKi(74.)-*!| S^HH *5e|i?|te .^^t^i*^ S^t^^al ^=1111-1. ^I^^L 

>f£| f^loieMi «l-r-s|:«, ■■^^■7| .?<f--;^jai i|«te::!# :i.ie|»4, .^|-^| i*«S:Ea:KK74 ;~T4.j .5'|;'|-&- t/l ^'i-M ^^i 

.:i:?:!ol ^7] r^owm -flfi -^^i^^M Wnn7l- <^|-y .t i^gslAi a x^ioibiI- site ^lelsf^^l #te4. S'^l ^ 

a^fe. ^^^fx| AffiA. H.i?^'>i# «|A]x|.i- ^A)t>|.;E ^l^fFrf. ^i^^^^U 

s|e|?|(54)te-. s4-*lH^5|-t! -m^te 7|xlte- ^H^] S.M.nmM ^i^m.MM. ^• 

*i^t- « Wte ^-^W ^^0'\ mmjm accelerator for improved comfuhhg 

ARCHrTBCniRS ANr> RgLATSD SYSTEM AND MSTHOD* tl m mm,92B:&.<^ m €''3^»1«>1 ^^h 

.o.j:U^fMl 4^4:l#-l, »1-sf- 44-5^^UB 0^'} ^I^S j5l-47? 4'?!(74).^S.M.«} »{1a|.x^ $J;Mi?sil- 4l^-*la,'3 4^-1 
-t^l 4^:1! Sl-^li'iet'V.lte «l»ll;r #7| »||a|.;*]4 «|iE$| <teA54<jl.xi oKi^lll :i^i#4. :i4# 

^-t-'f 'iii^l <!» foi <ls^M ^I'i^^. "^11! -S.M«IE4 »Hlm4ti<74;?t 41 

4o|Hef<>U74!-i »I-M4»!. ri 5s| o| « ^ '^7] v%M7] ^ummWr ^Htl a|s.|1 te^'lsfv^ ^^^l^?! e|-4-«§o| ..<§ 

a^Mife AiHLt- >4|.^-]4f- ,E>iLA|.^K42)>^ t«€4. .4Ei.>i ^1l«iA|fe <J!#t 

^ ^■^<*] XOMPimNG MACHINE HAYIMG IMPROVED COMFUnNG ARCHITECTURl AND RELATED SYSTEM 
AND METHOD'* t] 4 Ky6B4.053,t:t^| ^^n<>i t^-V. 

4i--a.J?.. s^ols^i^HI :4-*^i(44)te4l--^l slm^^Ihjsi^-^ -^l-^^^ol "i^l ^:|<>|e| ^^iq#4. 
!;ioji:-M|. .f ?] >4o]H.etti Svfe 4<>I.Hi;H! t<74)-& !l5'>!^?i-t;^l Svte- «!-a-tell- 2# 

te'-.1--~^<7 J ■; i i.| ^1 5 .<,;,|.>s vU-\ . | , ■ v . • 
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IMPROVED CDMPUTING AiiCHITEClXJRE AND RELATED SYSil'EM AND MEllKJD^' t! sf i^lt t 

683.0gS^.Ci|elt! 1034-iS---3)*i ^^^^^ $X^, 

i^i Willi* m ^'f t n^^s^.s^. mm- ^e: oi :i^£^ ^s.-^^ 4io|<^f* 

(44}m 7V#f!- tll^^^ ^=^*l '•}:>1I>EI..IHE ACCEI.ERA.TOR FOR IMPROVED CDMrRrTIJ^^ 

ARCHITECTURE AND HELAfrEDSYSlW AND METHOD" ^-1^ ^l()/mB,929&<^ ^ 4"^^*^ Sl'-R 

oii^iai >ji .f ^^^]» jEtf^t-i. EJMBB)!- ^-H-si^^ €^1 m<4 m n 

ui i|«|tj-h>S ^I'^ill ?r4. :4#:^|(44)te 

4'->iM4fl ?f^7|(44) ^ i4«|H.4<?i(e0)i^i ¥'^4 #4^^' tlS^t^ TIFEUNE ACCBLERATOR 

FOR IMPROVED COMPOTING ARCHITECTURE AND RELATED SYSTEM AND METHOD" %\ AW 

i^pl-lsi VHllfr'-t. 

m .^s FIFO wi A] umsL m^^. « sLmsm ^ « m m^-^. 
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# m mn^ mm m^^- m--^-^ ^^siri^si <g^f^ xit^fc ti^^Noi^ *^iJc,ei(48)si m^^ 

(FIFO i 

^^im M,^} n^n ^nn^ ^f- <?ib!5^o|:^ «^si«k4S)« Ai-g^i-oj..^^ .7>#7|(44)^- 
iji^.B^T^ -^-n ^-^im^ ^mm^^ >4M,mm9 Kposo^^i ^ii* si^i^i^f 

mx-IH <?ll^->|ef|| «||A!x| :A|e|7j(:64)te :^l t#i::- ^^ll tl •^jsW^l^x >iiaeK48)>-|^l '1 

Ajxl 5?.M^SS:8s.|^ ."I^aKI-, v^^a|,x! t!|<>]{:-^;?> 5;- ts1'>i 5^ Jit-r •^|-'-sf-w| t^<m^ 

4at> noim ^^n^. "^^i n^m n<Ans}\ &\^^ s^ii-t^ite a, ei(4B)s>i ^'^t-^n. 

&\ mm -^n ^^m^ MMiBm Hie -^^i ia(4S)s| t:|.4:i ^.#t>4, 

mCr ifNE H.WIMG TMFKOVED COMFIillNG ARCHITHCTURE AND HELATTliD SVSTHM AND METHOD" tl '--R 
:^iKy684,0S3^.'-*!l ^ *b| s]<'1 

^'^-m ^^^^ o]^^ d « sie^ A^ 

el-?! ;4#7H44)si ^^#b ^^y] m^^M^^ 4«- <m 

f!- aHHlAlfe, J:.&li ;EJ5.ij|M(44)7> •^■71 J^fo-is^ <i]if<?:| :.*|«^.|| «] s4So|&|» ^ cffi. 
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t^l 7|-#7K44)?|- ^M56)» €^^1 ^tJ*KJ£. ^^^^l^n 71 

V] i:|i^?Hl^ife. 5'i-#^K44)«s!. #.';{;4o]<H^:- :4'>iHef?H:74}'>S q:^r^M 4^!.S, «le|7](DSP)s|- -t-S: site 

::x '>r^?J| »f 3S.l3A!#^i[ 't=--a.s5i^^ 

SK| ^!-^-& <>i«l<>K82).»i s4#^>-.ii=> vJit!(40)& <'I« ^:t.# 44 

45:&M. 'jE^^Ke, *m <>} Vilsi:-.i 4!:&i> n ^i-s! ^K^^f-^?! aij?;- ADC(aa)ss ,^|t3-tH4. ^^Ml-^-tm. t!K| 

ADa88)ia¥i;^ .-Al«i- 4.15- ol^ A] J:. 11- i.|.^|(,:iO)£ljA. AJl-t^]-?- *^|-fH4. 

■'in -i^^m ^:mM #7| '■^|4!(40:)»^ Alel^ «>|i?|*>KB2)&l 4^4:]"-'i;i M-i4A5i4. »iH A| 

m -^.^x'iCSO)* #aJii. 4|'|#^S,9.4> ^JiM- o|S>|ft| A),;h'|iSi 34o|-..5?|e^ «j,^|(40)«l! l-t^lrf. 

■i'|<>.:y.-¥-E^ ^3-^|A|te -J^. €A!8i>|U ttil 4^. <a-!, # ^f^i^^l ^<?-^?:l4fe ?;|<!|S}7!| <a4|A|^5:| 

4 tl-M- ^^?€- 4 >t^|]®J .as^ifej- f|!oia.-i ci-a -i-H ^ -f # 4^ ;>14. v44aI ^• 

« 'lHg# A|t#;1 *m 41 o| «H-I4l <A7M^l #41*11 SjHi;^|o> t 
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#71 m. m.v3.H'' #7| ;t^^t,v== T||oji;|l. 
#71 iS^-o|S2}'a 7|-#7|i^^V;| #71 3|i 

#7] m v^^^m Mi^ii #7] 4i KD^iBii- ^i##.H, 

#vl .^cStM ^.Bl4.Afe #7| i|»m4<?| l ^-^Ml^^ -^^ 7|-^-# 511; -^1 -l-fi-Jl ^^ -V^^ w|.#, 

II T il- l«l 

41 mm'ii mmw^s^^ 4i-#7i%# shj^^i-^i 7|#7i; ^ 

i?H! !i<^m i- '* a#at #7| m msm^ mm^^n m ^^xm #ii«isii «4 7f^?t ^* ^-^ *>.jii. 

#1' »-1#. 
10. 
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m. mm^ n^mm ^-^^w^ ^%^^slM. m ^^^H -m '-m- 

^9-% 13. 
^"^f - 14. 
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IS. 

:^^'t 16, 
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19, 

t is4 

20. 
21, 

^ -f^ 22. 

^^%24. 

^ mo\m -^m^ ^ ^mm:^^ 
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25, 

t 234 

^=Pt 26. 
^ ■f tl ^r^i ^hi -^i 
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